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C HAPTER O N E

Ssummary

Ecosystems in lllinois are deteriorating, their
natural functions disrupted by fragmentation and
stress. So concluded The Changing Illinois
Environment: Critical Trends, a state-of-the-envi-
ronment report published in 1994 by the Illinois
Department of Energy and Natural Resources (now
the Department of Natural Resources). This first
“Critical Trends”report recommended that the state
begin collecting statewide data on both the extent
and condition of its ecosystems in order to deter-
mine the most effective and economical natural
resources policy. The report quoted Abraham

Lincoln: “If we could first know where we are and
whither we are tending, we could better judge
what we do and how to do it..”

To learn “where we are and whither we are
tending,” the Critical Trends Assessment Program
(CTAP) at the Illinois Department of Natural
Resources has developed the data collection tools
and programs needed to monitor trends in Illinois
ecosystems. Over the past several years, the CTAP
team has completed an atlas of Illinois land cover,
an inventory of resource rich areas, 16 regional
assessments, and several years of ecosystem moni-
toring. The team consists of staff from IDNR’s
Office of Realty and Environmental Planning and
Office of Research and Scientific Analysis: the
Illinois State Museum, lllinois Waste Management
and Research Center, and the Illinois Natural
History, State Geological and State Water Surveys.

This report provides an overview of each of
the CTAP projects. Chapter 1 summarizes the find-
ings of each program, Chapter 2 describes the land
cover of the state, and Chapter 3 provides initial
statewide ecosystem monitoring results. Chapters 4
through 13 are reports on each of the ten lllinois
watersheds as defined by the lllinois Streams
Information System (ISIS). They provide informa-
tion on land cover and resource rich areas and, if
available, ecosystem monitoring results and sum-
maries of regional assessments.

The Department of Natural Resources enlisted
dozens of its scientists and researchers, hundreds
of volunteers, and numerous data sources and
analytical tools to produce the information
summarized in this report. This information is vital
to protecting, preserving and enhancing Illinois
ecosystems.

LAND COVER MAPPING

Using satellite imagery (shot between 1991-1995)

and spatial databases, CTAP delineated the extent of

lllinois ecosystems and published Illinois Land

Cover: An Atlas in 1996. The resulting statewide

land cover database, also available on compact disk,

reveals natural features and artificial structures at a

level of detail appropriate for regional analyses. It

will be updated periodically to detect changes in
the extent of the state’s ecosystems.

In general, agricultural land dominates the
Illinois landscape, covering more than three-fourths
— 77.5% — of the state. Specifically:

e row crops constitute the single largest land
cover in lllinois with approximately 19.6
million acres, 54.3% of the state’s 36,061,727
acres,

e forested and wooded land, primarily deciduous
woods, comprises nearly 4.1 million acres or
11.3% of lllinois’ surface,

e wetland covers approximately 1.2 million
acres or 3.2% of Illinois,

This information is
vital to protecting,
preserving and
enhancing lllinois
ecosystems.
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If degradation is
severe, restoration
to pre-disturbance

condition will likly
require intensive
vegetation
management.

e bottomland forest, spread over 809,000 acres
(2.2% of the state’s land area), is the most
prevalent type of wetland,

e urban and built up land comprises 4.0% of the
state, 5.8% when urban grassland is included,

e the remaining 2.1% of the state is open water
— lakes, rivers and streams that cover more
than 770,000 acres — or barren/exposed land
that covers approximately 16,200 acres.

RESOURCE RICH AREAS

CTAP used land cover data and geo-referenced bio-
logical data — quantity of forests, wetlands, Illinois
Natural Areas Inventory sites, and Biologically

Significant Streams — to determine where the most
il ] ¥ . 5 Fl

biologically rich areas of the state are located.

The 816 lllinois Environmental Protection Agency

watersheds were used as the geographic unit for

evaluation. Thirty such areas (Fig. 1) were identified
and highlighted in an Inventory of Resource Rich

Areas In lllinois. The Resource Rich Areas:

e cover almost one-fifth of the state, encompass-
ing seven million acres,

e include 45% of the bottomland forest, 34% of
the upland forest, and 43% of the nonforested
wetland,

e range in size from 15,144 to 626,795 acres,

e are distributed throughout the state and gener-
ally occur along stream corridors.

The largest Resource Rich Areas are Big Rivers,
the SouthernTill Plain and the Middle Illinois River.
The smallest ones are Sugar River,Thorn Creek, Des
Plaines River, lllinois Beach and the DuPage River,
all in the northern part of the state.

The inventory of resource rich areas helped to
establish priorities for the state’s Conservation 2000
Ecosystems Program — most of the program’s

Ecosystem Partnerships have at their core a
resource-rich area. Ecosystem Partnerships are made
up of individuals and interest groups that work
together to maintain and enhance ecological and
economic conditions within a defined boundary.

REGIONAL ASSESSMENTS

As Ecosystem Partnerships were formed, CTAP pre-
pared regional “Critical Trends” reports for their
areas. Usually based on watershed boundaries, the
reports describe an area’s geology, water resources,
living resources, socio-economics, environmental
quality, and archaeological resources. They are
designed to provide the baseline information the
partnerships need to set priorities and develop
management plans. Sixteen of the assessments (Fig.
2) are summarized in chapters 4-13; regional assess-
ments for the rest of the state should be completed
over the next few years. Some general findings that
can be applied statewide include:

e habitat fragmentation is a widespread problem
that, in the long term, could limit attempts to
maintain and enhance biodiversity,

e habitat degradation is a widespread problem
that could be slowed or minimized by
simply removing the degradation factors, such
as grazing,

e if degradation is severe, restoration to pre-
disturbance condition will likely require
intensive vegetation management,

e restoring native vegetation along streams
would shade the streams, stabilize banks, and
filter sediment and chemicals from runoff
before they reached the streams, resulting in
less siltation and desiccation and lower water
temperatures, and

e setting prescribed fires in terrestrial ecosys-
tems, such as prairies, that need regular
burning would maintain their characteristics
and diversity.

Many of the regions are unique. For example,
the Cache River basin contains such exceptionally
diverse flora and fauna that two of its wetlands are
included in the United Nations list of 15 “Wetlands
of International Importance.” The Fox River basin is
one of the most urban watersheds in the state, yet
it has a rich flora including 102 plant species listed
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Figure 1. Resource Rich Areas
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Figure 2. Assessment Areas Summarized in This Report
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as state endangered or threatened and two listed as
federally threatened. Because of glacial topography,
the Headwaters area gives rise to six major streams
that together drain nearly one-third of Illinois. In
southwestern lllinois, the Sinkhole Plain is an area
of karst topography characterized by sinkholes and
caves and is also one of the fastest growing regions
of Illinois.

ECOSYSTEM MONITORING

While these assessments are necessarily based on
existing, fragmented data, the Critical Trends
program has developed a long-term monitoring
network that will provide current information on
the condition of the major natural ecosystems.This
information will support efforts to preserve,
restore, and manage ecosystems across the state.
Under the CTAP monitoring plan, CTAP scientists
from the Natural History Survey conduct detailed
biological inventories of 150 randomly selected
sites (30 per year rotating on a five-year cycle) for
each of four habitat types — forests, streams, wet-
lands and grasslands. Trained volunteers in the
EcoWatch network carry out less detailed biologi-
cal surveys at several hundred sites (currently only
at forest (ForestWatch) and stream (RiverWatch)
sites, but soon at prairie and wetland sites as well).
Together the two groups collect a representative
set of biological indicators that measure environ-
mental quality. The indicators include information
on plants, birds, fishes and aquatic insects that will
track changes in the four ecosystems. As data
accumulates over the years, regional and statewide
trends will become apparent. Even with only five
years of data certain patterns are clear.

O Streams in lllinois have experienced drastic
modification over the past 150 years. Most
streams that drain prairie landforms have been
straightened, their canopies removed, and the
watersheds tiled to drain fields more quickly.
The data collected by CTAP scientists and
RiverWatch volunteers point out some com-
mon problems.

e |llinois streams average only 88.6 out of a
possible 180 points on a habitat quality
index, indicating fair or poor habitat quality
along most lllinois streams. Most streams
lack natural habitat features such as

wooded riparian corridors, winding stream
channels, and stable in-stream habitat such
as coarse rocks and wood debris.

Most sites across lllinois are so degraded
from a century of abuse that relatively few
sensitive aquatic insects (EPT taxa) remain
in the northern 75% of the state. Overall,
the average site contains only 7.1 EPT taxa
and 8.9 RiverWatch indicator taxa. Three
out of five stream samples are dominated
by three or fewer macroinvertebrate taxa,
further indicating a lack of diversity.
Indices of organic pollution — the
Hilsenhoff Biotic Index (HBI) and the
Macroinvertebrate Biotic Index (MBI) —
indicate that most streams are at least mod-
erately impaired and characterized by
organisms that are moderately tolerant of
organic pollution and overall stream
disturbance.

While Illinois streams contain a diversity of
fishes — 188 native species — they are
often dominated by just two to three fish
species, sometimes by one or more of the
15 introduced species found in the state.

CTAP and RiverWatch data clearly suggest that
some watersheds are better off than others, but
none of the 10 ISIS watersheds ranked high on
all stream quality indicators.

The Spoon River watershed scored high in
all measures of macroinvertebrate diversity
and pollution intolerance, but showed
below average habitat and fish diversity.
The Embarras/Vermilion S. watershed has
both diverse macroinvertebrate and
fish communities, but the HBI and MBI
indicate the organisms are generally
pollution tolerant.

The Fox/Des Plaines, Rock, and LaMoine
watersheds generally scored below
average or average on most indicators.
The lower part of the Big Muddy/
Saline/Cache watershed (streams in the
Cache Basin or Shawnee Forest) is
relatively pristine according to most
stream quality indicators, but the upper
part (Big Muddy and Saline basins) where
farming is the dominant land use has lower
stream quality.

The Spoon

River watershed
scored high in

all measures of
macroinvertebrate
diversity and pollu-
tion intolerance,
but showed below
average habitat
and fish diversity.
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Forest monitoring
data show evidence
of disturbance in
Illinois forests and
woodlands.

e The Kaskaskia watershed scored low on
virtually every biological indicator.
S Vi < .I ‘IZ{;'-‘ .-,:_:— \-&“— ._,J:“r,

Two hundred years ago, 38% of lllinois was
forested. Today, 14% of the state’s land area
remains in forest. Forest cover is now slowly
increasing, but the plant species composition
of our oak and hickory dominated forests is
changing due to fire suppression, habitat frag-
mentation, and the introduction of non-native
species. Forest monitoring data show evidence
of disturbance in lllinois forests and wood-
lands.

e The average CTAP monitoring site con-
tains 58 native plant species and only three
introduced species, but where they are
found non-natives tend to crowd out
native species.

e The most important species in the ground
cover layer include Virginia creeper, red
maple, sugar maple, grass-leaved sedge,
wild geranium, wood nettle, clearweed,
mayapple, black snakeroot, and poison ivy.
In the shrub layer they include spicebush,
Missouri gooseberry, black raspberry,
bristly greenbriar,and poison ivy as well as
saplings of sugar maple, paw paw, bitternut
hickory, rough-leaved dogwood, white ash,
green ash, hop hornbeam, black cherry,
and American elm.

e The shrub layer is the layer most dominat-
ed by introduced plants. More than 70% of
shrub stems counted at ForestWatch sites
are invasive, generally introduced species.
The most dominant are buckthorn and
shrub honeysuckle in the north, Japanese
honeysuckle in southern and central
Illinois,and multi-flora rose throughout the
state.

e |nvasive ground cover plants,such as garlic
mustard and ground ivy, cover more than
two and one-half times the area of distur-
bance-sensitive indicator species such as
Dutchman’s breeches and white trillium.

e Except for buckthorn and white mulberry,
introduced trees are not a problem in the
interior of most lllinois forests.

e Northern lllinois forests are the most
degraded by invasive plants, while south-
ern lllinois forests are the least affected by
introduced species.

e A little over one-third of the oak-hickory
forest sites monitored by ForestWatch
show evidence of “maple takeover”
(because fire has been suppressed, young
sugar maples are the dominant saplings
instead of oaks and hickories).

e Nearly one out of three sites with flower-
ing dogwoods show signs of anthracnose,
a fungal disease that threatens to wipe out
flowering dogwoods, much as chestnut
blight and Dutch elm disease decimated
chestnut and American elm populations in
the past.

CTAP bird censusing clearly shows the

importance of continuous forest habitat.

e An average of 6.4 bird species considered
moderately to highly sensitive to habitat
fragmentation were detected at forest
sampling sites.

e At isolated sites where there was little
additional forest habitat within one kilo-
meter, no area-sensitive birds were found.

e At sites with a high percentage of forest in
the surrounding landscape, as many as 15
sensitive species were detected.

About 61% of the pre-European settlement
landscape of Illinois was prairie. Nearly 20% of
the state is still characterized as grassland,
although only 0.01% of the original prairie per-
sists in a high-quality condition.Today’s typical
grassland is much less diverse than yesterday’s
prairie.

e CTAP plots contain an average of 20 plant
species, 7.5 of them introduced, while a
high quality prairie contains as many as
100-140 different plant species.
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e The most common native species in
Illinois grasslands include red top grass, big
bluestem, trumpet creeper, switch grass,
beadgrass, and common goldenrod.

e Of the terrestrial habitats, grasslands are
the most heavily dominated by introduced
species with 60 of 71 monitoring sites
dominated by them.

e Meadow fescue and Kentucky and
Canadian blue grasses are the most domi-
nant introduced species.

e An average of fewer than two grassland-
dependent bird species nest at the sites (a
high quality prairie would contain 6-12).

e Except for the eastern meadowlark,
brown-headed cowbirds (nest parasites)
were detected more often than any grass-
land-dependent bird species.

0 Wetlands in Illinois have declined from pre-set-

tlement estimates of 23% of the state to only

3.2%. Of the remaining wetlands, few remain in

a high-quality condition, and many are severely

degraded due to non-native species invasion, sil-

tation, changes in hydrology, run-off of roadway
de-icing salts, drainage activities, and grazing.

e CTAP wetland sites contain an average of
15 plant species, with two of them intro-
duced. Sites containing introduced species
have considerably lower biodiversity.

e Reed canary grass, the most commonly
encountered introduced species, often
completely dominates a site, replacing
most native species and almost forming a
monoculture. It was the dominant species
at 22 of 78 monitoring sites.

e Some monitoring sites were diverse and
still contain a high proportion of native
species. Southern lllinois wetlands, in
particular, seem to be the least affected by
introduced species.

e The most common native species include
Joe Pye weed, rice-cut grass, tall reed grass,
river bulrush, water smartweed, and broad-
leaved cattail.

e The number of wetland-dependent bird
species found at the typical site is low, 1.3
species on average. A healthy wetland
should host 6-10 wetland dependent
species.

CTAP wetland sites
contain an average
of 15 plant species.

PLAN-IT EARTH

After The Changing Illinois Environment:
Critical Trends was published, the lllinois State
Board of Education and lllinois Board of Higher
Education asked CTAP staff to help develop a
high school science curriculum based on the
report. The resulting PLAN-IT EARTH curriculum
(Pairing Learners And Nature with Innovative
Technology for the Environmental Assessment of
Resources Trends and Habitats) integrates state
education goals with CTAP findings and data, as
well as EcoWatch monitoring procedures. A
PLAN-IT partner, Dr. Marylin Lisowski of Eastern
Illinois University, received a National Science
Foundation grant to train science teachers on
using the curriculum and the monitoring proce-
dures. As of 1999, more than three hundred
lllinois teachers had been trained.

The curriculum focuses on lllinois ecology
and is directed to high school teachers who wish
to incorporate environmental science and field

work into their classes. Many teachers take their
students to a local forest or stream, etc., where
the students use EcoWatch procedures to collect
data and submit it to IDNR, where it is used for
CTAP ecosystem trends analysis.

The curriculum is divided into six ecosys-
tems: rivers and streams, forests, wetlands,
prairies, agro-systems and urban. Activities in the
curriculum module either provide background
information on the biodiversity of Illinois’
ecosystems or outline the Ecowatch monitoring
procedures for the ecosystem being studied.
Each activity was tested in high school science
classrooms and re-written as needed.

The curriculum design team included high
school science teachers, university education
professors, scholastic assessment specialists,
lllinois Natural History Survey scientists and
IDNR staff,
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llinois’ grassland
is primarily rural
and is concentrated
in the northwestern
and southwestern
areas of the state.

C H AP TE R T W O

Statewide Land Cover

Illinois counties range in size from 110,190 acres in
Putnam County to 759,040 in MclLean County;
the median is 329,377 acres. The typical Illinois
county has nearly 190,000 acres of cropland, more
than 56,000 acres of rural grassland, approximately
42,000 acres of forested and wooded land, less than
9,000 acres of wetland and approximately 11,000
acres of open water. It also has about 8,000 acres
of urban or other built-up land and roughly 50 acres
of barren land.

The following provides statewide information
on seven land cover categories: cropland, grass-
land, forest/woodland, wetland, urban/built-up
land, open water, and barren/exposed land. Figure
4 illustrates the land cover of the state as a whole.

CROPLAND

O All 102 Illinois counties have cropland;the con-
centration ranges from 4.0% in Cook County to
85.2% in Piatt County.

e Eight counties have more than 80% of their
acreage in crops.

e Twenty-two counties have 70-79% of their
acreage in crops.

e Twenty-eight counties are 60-69% crop
covered.

[0 On average, lllinois counties plant 62.6% of
their acreage in crops.

O Nearly 91% or 19.6 million acres of the state’s
cropland is in row crops, primarily corn and
soybeans.

e Small grains account for most of the
remaining 9% of cropland.
e Orchards cover only about 16,000 acres.

GRASSLAND

O linois’ grassland is primarily rural.
e About 91% of the state’s grasses are rural
including pastures, rural roadsides, hay/
alfalfa, etc.

e Only 9% of the grassland is located in
urban areas, primarily residential areas, air-
ports, golf courses and other open spaces.

E FG

A Cropland (60%)

Grassland (19.2%)

Upland forest

(11.3%)

D Urban/built-up

(4.0%)

E Bottomland forest
(2.2%)

F Water (2.1%)

G Non-forested

wetlands (1.0%)
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Figure 3. Statewide land cover percentages

0 Urban grassland is concentrated in or near the
Chicago metropolitan area.
e Sixty percent of the state’s urban grassland,
or about 240,900 acres, is located in Cook,
Lake, DuPage, Will and Kane counties.
e Cook County alone has more than 75,000
acres of urban grassland.
0 Rural grassland is concentrated in the north-
western and southwestern areas of the state.
e Fifteen counties have more than 25% of
their total acreage in rural grasses.

FOREST/WOODLAND

O linois has more than 4 million acres of forest
and woodland.

O All Hllinois counties have forest or woodland;
the predominant type is deciduous woods
(87.9%, about 3.6 million acres).

e Open canopy woods — sparsely wooded
land in both rural and urban areas — cover
more than 400,000 acres.

e Coniferous woodland is found on only
72,000 acres.
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Figure 4. Statewide land cover
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Four lIllinois
counties have more
than 10% of their
area covered by
wetland.

e Forested or wooded areas cover an average
of 10.8% of each county.

0 The concentration of forested and wooded
land ranges from 0.4% of Ford County to 58.4%
of Pope County.

e Two counties, Pope and Hardin, are more
than 50% forested or wooded.

e An additional nine counties are 25 to 49%
forested or wooded.

WETLAND

0 [Hlinois has nearly 1.2 million acres or 3.2% of
its surface in wetland.

e The majority of wetland, 69%, is bottom-
land forest — approximately 809,000 acres
situated along the state’s rivers.

e Shallow water wetland comprises
14.9% and shallow marsh/wet meadow
comprises 12.0% of all wetland.

e Deep marsh and swamp combined are
only 4.0% of the total wetland.

0 All counties have some bottomland forest,
shallow and deep marsh, wet meadow, and
shallow water wetland.

e Four lllinois counties have more than 10%
of their area covered by wetland
(Alexander, Calhoun, Clinton, and Lake); 24
counties have 5 to 10% of their area in
wetland.

e Twenty-seven counties have swamp,
comprising a total of 11,726 acres, mostly
situated near the southern tip of the state.

URBAN/BUILT-UP LAND

O llinois has 10 metropolitan areas.

e The largest, Chicago, encompasses hine
counties.

e The second ranked metropolitan area,
East St. Louis, covers five counties.

e The Peoria and Rockford metropolitan
areas take in three counties each.

e Springfield and Rock Island extend over
two counties each.

e There are four single-county metropolitan
areas: Bloomington, Champaign, Kankakee
and Decatur.

0 Urban and built-up land constitutes 4.0% of
lllinois’ surface.

e Low density and medium density land
uses, primarily residential, account for
57.5% of urban and built-up land.

e High density development, mostly urban
centers, accounts for another 20.9%.

e Transportation, including major roadways
and rails, comprises 21.6% of all urban and
built-up land.

OPEN WATER
0 Roughly two-thirds of Illinois’ boundary is
defined by rivers.

e The Mississippi, Ohio and Wabash rivers
border the state.

O Lakes, rivers and perennial streams cover 2.1%
of Illinois’ surface.

e The lllinois River bisects the state from St.
Louis to Chicago.

e Other major rivers include the Rock River
in the north, the Kaskaskia in the south
and the Mackinaw and Sangamon rivers in
the center of the state.

0 Twenty-four counties contain more than

10,000 acres of lakes, rivers and streams.

e These counties are concentrated along the
Mississippi and Illinois rivers.

BARREN/EXPOSED LAND
O Twenty-five lllinois counties contain barren or
exposed land, mostly quarries.

e Acreage of barren/exposed land is small,
ranging from one acre in Macon and
Williamson counties to 1,823 in LaSalle
County.

O Only four counties (Cook, LaSalle, McHenry

and Will) contain more than 1,000 acres of
barren/exposed land.






